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Hydronephrosis early after aorto-bifemoral bypass grafting is probably an underestimated complication. We describe
early and transient hydronephrosis that developed in two patients after totally laparoscopic aorto-bifemoral bypass
surgery to treat aortoiliac occlusive disease. A conservative approach to treatment was adopted, and both patients
recovered. We review the literature and discuss the pathophysiology, diagnosis, and treatment of this unusual form of
hydronephrosis. (J Vasc Surg 2003;38:603-8.)
Hydronephrosis that develops early after aortobifemo-
ral bypass surgery (ABF) is probably an underestimated
complication and is usually asymptomatic. Prospective
studies1-5 estimate the frequency of hydronephrosis after
conventional ABF to be between 2% and 14%. Over the past
few years we have witnessed the development of totally
laparoscopic ABF surgery.6,7 In our series of 39 patients
who underwent ABF, two had early and transient hydrone-
phrosis. To our knowledge, these cases are the first to
describe hydronephrosis after totally laparoscopic ABF. We
review the existing literature on the subject.
OPERATIVE TECHNIQUE
In brief, the technique developed to approach the
aortoiliac segment, first to treat occlusive disease and later
to treat aneurysm disease, is as follows. After laparoscopic
creation of a peritoneal “apron” through a modified trans-
abdominal-retroperitoneal approach,8 the aortic bifurca-
tion and the infrarenal aorta are dissected. The inferior
mesenteric artery is either preserved or incised, depending
on the patient’s vascular status. After clipping the lumbar
arteries distal to the site of aortic cross-clamping, the distal
aorta is interrupted with a laparoscopic GIA 60 (USSC,
Norwalk, Conn). A conventional bifurcated graft is then
inserted through a trocar, and each limb is tunneled to its
respective femoral region. Under laparoscopic magnifica-
tion, each limb of the graft is placed behind the ureters. To
prevent loss of pneumoperitoneum through the prosthesis
at the level of the femoral regions, vascular clamps are
applied on both prosthetic limbs. The left femoral region is
more susceptible to carbon dioxide leakage because the
retroperitoneal dissection is performed on this side; hence
the retroperitoneal tunnel is created with a special 5-mm
atraumatic device. On the left side, the ureter is well-
visualized, and the graft is easily placed under it. On the
right side, the dissection is carried out to the iliac bifurca-
tion, and the ureter is lifted up with laparoscopic forceps to
facilitate progression of the tunneling device coming from
the femoral region. The end-to-end aortic anastomosis is
made totally laparoscopically, and the femoral anastomoses
are made with standard open techniques. After evacuation
of the pneumoperitoneum the peritoneal apron is released,
enabling the intraperitoneal structures to assume their an-
atomic position. Finally the femoral incisions and the trocar
sites are closed. For treatment of aneurysm, the conven-
tional Creech technique is performed laparoscopically.
CASE REPORTS
Case 1. At presentation, a 52-year-old white man had inca-
pacitating claudication of the left leg. An angiogram showed an
occluded left external iliac artery, with reperfusion of a diseased left
common femoral artery (Fig 1, A and B). ABF bypass grafting was
preferred to iliofemoral bypass grafting on the basis of atheroma-
tosis developing in both proximal common iliac arteries in a patient
who had previous dilatation of the left external iliac artery. Lapa-
roscopic ABF was performed with no intraoperative complications.
Operative time was 225 minutes, aortic clamping time was 86
minutes, and duration of anastomosis was 26 minutes. Blood loss
was 580 mL, and urine output was 122 mL. No immediate
postoperative complications were experienced. At 1-month fol-
low-up, the patient reported no symptoms. However, a routine
ultrasonogram showed moderate left-sided hydronephrosis (Fig 1,
C). An intravenous pyelogram (IVP) showed a filliform left ureter
at the level of L5, which is likely to be the site where the ureter
crosses the prosthesis (Fig 1, D). Radioactive diuretic renography,
which is a recognized test for diagnosis of urinary tract obstruction
syndromes,9 was then performed. The renogram confirmed left-
sided hydronephrosis and thinning of the renal cortex, as well as
prolonged transit (Fig 2, A and B). The right kidney contributed
60% of total kidney function. After furosemide stimulation, the left
kidney demonstrated a downhill slope, indicating that the hydro-
nephrosis was not secondary to significant obstruction (Fig 2, C
and D). Conservative treatment was elected. Six months after the
first examination the patient still had no symptoms. Repeat radio-
active renography was performed. The renogram demonstrated
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that the hydronephrosis had resolved and the two kidneys were
well-perfused (Fig 3, A) and equally functional (Fig 3, B). Com-
plete recovery of left renal function was confirmed.
Case 2. At presentation a 55-year-old woman had occlusion
of the right common iliac artery and moderate stenosis of the left
common iliac artery (Fig 4, A). Laparoscopic ABF was performed,
without intraoperative complication. Duration of surgery was 254
minutes, aortic clamping was 65 minutes, and aortic anastomosis
was 36 minutes. Blood loss was 360 mL, and urine output was 290
mL. The postoperative course was uneventful. Seventeen days after
surgery, the patient had moderate left lumbar pain. An ultrasono-
gram demonstrated moderate hydronephrosis, which was absent at
preoperative ultrasonography performed because of an unrelated
condition (Fig 4, D). An intravenous pyelogram confirmed this
finding, as well as delayed excretion of the left kidney and the
presence of a near-obstructive segment of the left ureter at the L5
level (Fig 5, A). Lateral views showed forward displacement of the
ureter at the level of the narrowing (Fig 5, B). The patient’s
symptoms progressively disappeared. Three and a half months
postoperatively, a radioactive diuretic renogram was totally normal
(Fig 5, C and D), and 6 months postoperatively, an ultrasonogram
showed total resolution of the left-sided hydronephrosis.
DISCUSSION
In 1962, Jacobson et al10 first described hydronephro-
sis arising after an aorto–external iliac bypass graft. The first
case of hydronephrosis caused by ureteric obstruction after
ABF bypass surgery was described in 1966.11
The effect of this condition varies according to time of
onset after surgery. Early hydronephrosis, appearing within
3 months, must be differentiated from late hydronephrosis.
The early form can be attributed to a mechanical factor and
usually has a benign and self-limiting course.1,3,11,12Late
hydronephrosis, however, is often associated with an evolv-
ing graft complication, eg, infection,11 false aneurysm,5 or
graft thrombosis.13 In a prospective study, Heard and
Hinde1 suggested that ureteric obstruction with hydrone-
Fig 1. Case 1. A, Angiogram shows an occluded left external iliac artery. ABF bypass surgery was offered because of
developing atheromatosis in both common iliac arteries in this patient who had previous left external iliac artery
dilatation. B, Angiogram shows reperfusion of a diseased left common femoral artery. C, Abdominal ultrasonogram
obtained 1 month postoperatively reveals moderate hydronephrosis of the left kidney (arrows). D, Intravenous
pyelogram obtained 1 month postoperatively shows the cause of the hydronephrosis to be a filliform zone (arrow) at
the L5 level, which corresponds with the site where the ureter crosses the left leg of the prosthesis.
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phrosis occurring in the early postoperative period was
associated with a good prognosis, with complete resolu-
tion. Other studies also suggest that this early form devel-
ops with little clinical repercussion and resolves spontane-
ously within a few months. In contrast, the late form has an
unpredictable long-term outcome.12
Numerous causes have been put forward to explain
early hydronephrosis. Early ureteric obstruction may result
from an unrecognized intraoperative ureteral injury, lead-
ing to extravasation of urine. Tissue injury and hematoma
created by the retroperitoneal dissection may lead to in-
flammation, causing transient extrinsic mechanical or func-
tional obstruction.3 Placement of the prosthetic limb ante-
rior to the ureter and consequent ureteral compression may
be a potential cause.14 However, a similar incidence of
hydronephrosis is found with the ureter in an anterior
Fig 2. Case 1. Radioactive diuretic renogram obtained with magnesium 3–technetium 99m 37 days postoperatively.
A, Radioactive renogram before furosemide injection, posterior view. Left kidney (L) shows excretory delay compared
with the right (R). B, Excretion curves constructed from a region of interest of the whole kidneys demonstrate the same
excretory delay as seen in the left kidney in A. C, Radioactive diuretic renogram obtained after furosemide stimulation
(arrow), posterior view. D, Excretion curves after furosemide stimulation (arrow).
Fig 3. Case 1. Radioactive renogram obtained with magnesium 3–technetium 99m 6 months later. A, Radioactive
renogram, posterior view, showing equal perfusion of left (L) and right (R) kidneys. Spontaneously without the need
of diuretic, the renal cavities empty quickly. B, Excretion curves show equal excretory function of kidneys.
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position. Sant et al,15 in a review of 39 reported cases of
obstructive uropathy after reconstructive vascular surgery,
showed that ureteral obstruction occurred irrespective of
the anatomic position of the ureter. At laparoscopy the left
ureter was visualized anterior to the graft in all cases. Others
have described mechanical causes such as pulsatility of the
prosthesis in contact with the ureter.14 Inadvertant sutur-
ing of the ureter during closure of the retroperitoneum has
likewise been described.16 After laparoscopic ABF surgery
we never close the retroperitoneum, because on release of
the “apron” the retroperitoneum and contents of the ab-
dominal cavity fall over the graft, covering it. Finally, it has
been suggested that excessive tension applied to the pros-
thesis could create an occlusion by kinking the ureter at
their meeting point.17 In our opinion, the most likely
etiologic factor is development of a self-limited retroperi-
toneal inflammatory reaction caused by surgical dissection3
and exacerbated by retroperitoneal oozing or hematoma
formation.11 This phenomenon is plausible in our patients,
because in both hydronephrosis occurred on the left side,
where most of the dissection was done. The host response
to the implanted graft could also be involved in formation
of retroperitoneal fibrosis, which represents a nonspecific
desmoplastic tissue reaction.10,13 Even though not relevant
in our patients, previous retroperitoneal surgical proce-
dures and previous pelvic irradiation have been implicated
as contributing factors.12
Although symptomatic obstructive uropathy is infre-
quent after aortic reconstructive surgery, routine use of
intravenous pyelography in the early postoperative period
was suggested many years ago.12 More recently authors
have suggested using noninvasive methods of screening,
such as abdominal ultrasonography.10 When used, ultra-
sonography should be performed 6 to 8 weeks postopera-
tively to detect early forms of hydronephrosis, and it should
be repeated at 1 year to detect late hydronephrosis.11,12
The natural history of obstructive uropathy after ABF
surgery is uncertain, and management is therefore poorly
defined.12 Therapeutic management depends on the time
of onset of the hydronephrosis. Most often, treatment of
early hydronephrosis is limited to close surveillance. This
conservative approach is suggested in the literature, espe-
cially when associated with features such as early occur-
rence, incidental diagnosis, absence of symptoms, and pres-
ervation of renal function.1,3,4,10,12 Steroid therapy has
been suggested,18 but it must be administered as a last
Fig 4. Case 2. A and B, Angiogram shows occlusion of the right common iliac artery and moderate stenosis of the left
common iliac artery. C, Angiogram shows reperfusion of the right external iliac artery. D, Abdominal ultrasonogram
obtained 17 days postoperatively reveals moderate left-sided hydronephrosis (arrows).
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resort because of the potential risk for infection associated
with hydronephrosis. Stenting the involved ureteric seg-
ment as soon as possible to allow time for any inflammatory
reaction to decrease has been suggested.19,20
In our patients, moderate hydronephrosis was man-
aged conservatively based on literature data. In the first case
the patient had no symptoms and normal total renal func-
tion despite a decrease in left renal function by 20% at the
time of the first diuretic renogram. In the second case,
although the left kidney exhibited some delay in excretory
function during intravenous pyelography, global renal
function was preserved.
We refrained from placement of ureteric stents in our
patients because no aggravation of hydronephrosis was
observed, particulary in the second case, in which symp-
toms improved over a short period. These two early and
moderate instances of hydronephrosis were transient, un-
like the persistent forms, which require more aggressive
management, especially if the ureter is located behind the
prosthesis.
In conclusion, early transient hydronephrosis is likely
to be missed after ABF surgery unless an active radiologic
search is undertaken, because it usually is asymptomatic.
In our small series of 39 patients who underwent laparo-
scopic ABF surgery, the incidence of hydronephrosis
appears comparable with that recorded for standard sur-
gery.
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